Regulation of the inflammatory response in asthma by mast cell products.
In airways, mast cells lie adjacent to nerves, blood vessels and lymphatics, which highlights their pivotal importance in regulating allergic inflammatory processes. In asthma, mast cells are predominantly activated by IgE receptor cross linking. In response to activation, preformed mediators that are stored bound to proteoglycans, for example, TNF-alpha, IL-4, IL-13, histamine, tryptase and chymase, are released. New synthesis of arachidonic acid metabolites (leukotriene C4 (LTC4), leukotriene B4 (LTB4) and prostaglandin D2 (PGD2)) and further cytokines is stimulated. Mediators from degranulating mast cells are critical to the pathology of the asthmatic lung. Mast cell proteases stimulate tissue remodelling, neuropeptide inactivation and enhanced mucus secretion. Histamine stimulates smooth muscle cell contraction, vasodilatation and increased venular permeability and further mucus secretion. Histamine induces IL-16 production by CD8+ cells and airway epithelial cells; IL-16 is an important early chemotactic factor for CD4+ lymphocytes. LTC4, LTB4 and PGD2 affect venular permeability and can regulate the activation of immune cells. The best characterized mast cell cytokine in asthmatic inflammation is TNF-alpha, which induces adhesion molecules on endothelial cells and subsequent transmigration of inflammatory leucocytes. IL-13 is critical to development of allergic asthma, although its mode of action is less clear.